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摘     要 
I 







基 4-甲基脯氨酸 1、3-羟基脯氨酸 2 和 3-羟基脯氨醇 3、氮杂胸腺嘧啶核苷 4b























































7 8 96  
(1)苹果酰亚胺 6 的还原呋喃化具有大于 95%的 C-2 位高的区域选择性，立
体选择性反式与顺式的比例为 3: 1；苹果酰亚胺 6 还原烷基化的立体选择性也
仅为反式/顺式= 6: 1，而苹果酰亚胺 7 的还原烷基化的立体选择性反式与顺式的



























(2) 苹果酰亚胺 7和 8的还原呋喃化都呈现出约 95%的C-2位区域选择性和
立体专一性。7 和 8 还原呋喃化的立体专一性可说明苹果酰亚胺 6 的还原呋喃



















 (3) 2-呋喃锂对苹果酰亚胺 9 的加成得到双呋喃化的加成开环产物，发生开




























摘     要 
III 
被氧化的对甲氧基苄基(PMB)，得到化合物 11。11 经甲酯化以 75~78%的产率
得到关键中间体 12 后，经还原构筑目标分子的骨架结构，以 10%总的产率合成
了保护的(2S,3S,4S)-3-羟基-4-甲基脯氨酸 (N-Boc-Hmp-OMe，13)，一个可用于
























































Echinocandins B-D  
三、以化合物 14 为手性合成砌块，经化学选择性氧化为 15，再经还原在
苹果酰亚胺 7 的 C-2 位构筑了羟甲基，得到关键中间体 16，然后通过酰亚胺鎓




























留酯基以 39%的产率完成保护的(2S,3S)-3-羟基脯氨酸 17 的不对称合成。以 16
为手性合成砌块，硼烷还原以 34%的产率完成(2R,3S)-3-羟基脯氨醇的全保护形






























































Pyrrolidine alkaloids are widespread in nature and many compounds containing 
pyrrolidine-ring exihibit significant biological activities. Consequently, the 
asymmetric synthese of these compounds have attracted much attention. 
The aim of this thesis was to develop a method for the stepwise reductive 
hydrocarboxylation of substituted (S)-malimide. The studies resulted in a regio and 
diastereoselective reductive furylation of the protected malimides 6, 7 and 8, and a 
chemoselective oxidative transformation of the 2-furyl group to the carboxyl group. 
Then applying the established method to the asymmetric syntheses of subtituted 
amino acids (2S,3S,4S)-3-hydroxy-4-methylproline (Hmp, 1), 
(2S,3S)-3-hydroxyproline (2), and (2R,3S)-3-hydroxyprolinol (3), azathymidine 4b. 
























1. The synthesis of substituted malimide⎯⎯(3S,4S)-4-methylmalimide 6  was 
undertaken, and conditions were defined to prevent epimerization at C-4 stereogenic 
center. The syntheses of protected malimides⎯⎯ 
(S)-O-benzyl-N-p-methyoxybenzylmalimide 7, (S)-N,O-dibenzylmalimide 8 and  















reductive furylation of protected malimides (6, 7, 8, 9) were undertaken. The 
reductive furylation of differently protected malimide showed different results. The 
reaction was affected by steric structure and electronic effect. During these studies, it 













7 8 96  
(1) The regioselectivity in the addition of 2-lithiofuran to protected malimide 6 was 
more than 95% in favor of addition at the C2 carbonyl and the stereoselectivity in 
the reductive furylation was 3 : 1 in favor of the trans-diastereomer. A 
stereoselectivity of 6 : 1 in favor of the trans-diastereomer was observed during 


























(2) Studies on reductive furylation of protected malimide 7, 8 were undertaken, 
which showed that the regioselectivity was about 95% at the C2 carbonyl and the 



















(3) The addition of 2-lithiofuran to protected malimide 9 led to ring opening product 






























2. Based on the chiral synthon 10, the asymmetric synthesis of protected form of  
(2S,3S,4S)-3-hydroxy-4-methylproline (Hmp, 1) was achieved, which featured a 
chemoselective oxidation of 2-furyl group to carboxyl group in 70~78% yield with 
strong oxidating agent RuO4, while keeping the easily oxidable p-methylbenzyl 
group(PMB) intact, and chemoselective reduction of amide carbonyl to methylene in 
50~75% yield in the presence of an ester group as the key steps. Protected  
(2S,3S,4S)-3-hydroxy-4-methylproline (N-Boc-Hmp-OMe) 13 was achieved in 10% 
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3. Based on a key intermediate 16 obtained from the chiral synthon 14, asymmetric 
synthesis of Azanucleoside ⎯⎯ 
(1’S,3’S,4’R)-5’Deoxy-5’-[(t-butoxycarbonyl)-amino] thymidine 4b was achieved in 








































3. Based on the chiral synthon 14 and 16, the asymmetric syntheses of protected 
(2S,3S)-3-hydroxyproline 17 and protected (2R,3S)-3-hydroxyprolinol 18 by using 
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型的低聚肽抗生素 Echinocandins B-D1 组分。Echinocandins 是从 Aspergillus 



































D R1=R2=H  
另一种取代的脯氨酸是天然氨基酸(2S,3S)-3-羟基脯氨酸(反-3-羟基-L-脯氨
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或消除(如：AZT)，糖环端基构型由 β 向 α 的转换，糖环构型由 D-构型向 L-构
型的转变，糖上引入支链，以及杂环碱基(如：ribavirine)的修饰等。目前经修饰











































































(R=Me, n-Bn, i-Bn, Bu, p-MeOC6H5CH2;
Yields: 80, 81, 73, 63, 84%; 
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取代的苹果酰亚胺加成-还原脱氧的还原呋喃化方法，形成关键中间体 9 和 13。
并以此为合成砌块进行取代的脯氨酸 1、2，脯氨醇 3——许多具有生理活性的
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